In this paper the pointwise approximation of Bézier variant of integrated MKZ operators for general bounded functions is studied. Two estimate formulas of this type approximation are obtained. The approximation of functions of bounded variation becomes a special case of the main result of this paper. In the case of functions of bounded variation, Theorem B of the paper corrects the mistake of Theorem 1 of the article [V. Gupta, Degree of approximation to functions of bounded variation by Bézier variant of MKZ operators,
Introduction
In 1988 Guo [1] introduced the Durrmeyer type integral modification of the Meyer-König and Zeller operators aŝ (x) (n + k − 2)(n + k − 3)
where
are Meyer-König and Zeller basis functions.
In 2000 Zeng and Chen [2] introduced the Bézier variant of Bernstein-Durrmeyer operators D n,α and studied the approximation properties of D n,α for functions of bounded variation. Zeng [3] also introduced two kinds Bézier variant of MKZ operators and studied their approximation properties for functions of bounded variation. Recently Gupta [4] introduced another Bézier variant of MKZ operatorM n,α defined aŝ
In the special case α = 1, the operatorsM n,α (f, x) reduce to the operatorŝ M n (f, x) ≡M n,1 (f, x). Gupta [4] studied the degree of approximation to function of bounded variation by operatorsM n,α and gave the following result: Theorem 1. Let f be a function of bounded variation on [0, 1], α 1 and μ > 2. Then for every x ∈ (0, 1) and n sufficiently large, we have
Unfortunately, Theorem 1 is incorrect. In fact, if we take the function of bounded variation
. Thus the estimate (3) will derive a contradictory inequality
In fact, there are two mistakes in [4] which make Theorem 1 incorrect:
( 
The author of [4] mistook
In approximation theory, Durrmeyer type operators are extremely suitable for approximation of integrable functions, they are also suitable for approximation of continuous functions, bounded variation functions and absolutely continuous functions. In view of the importance of Durrmeyer type operators in approximation theory, in this paper we will re-discuss the approximation properties of operatorsM n,α for a class of function I B defined as follows
It is clear that class I B is more wide-ranging than the class of functions of bounded variation which was considered in [4] . We introduce the following three quantities
where [2, 6] , we obtain the main results of this paper as follows.
Theorem A. Let f ∈ I B , α 1. Then for every x ∈ (0, 1) and n sufficiently large, we have
where g x (t) is defined in (4).
Theorem B. Let f be a function of bounded variation on
and n sufficiently large, we have
Theorem B corrects the mistake of Theorem 1 of [4] .
Preliminary results
In this section we give some preliminary results, which are necessary to prove Theorems A and B. [7] or [2, Lemma 2] .) Let {ξ k } ∞ k=1 be a sequence of independent and identically distributed random variables with the expectation E(ξ 1 ) = a 1 , the variance E(ξ 1 − a 1 ) 2 = σ 2 > 0, E|ξ 1 − a 1 | 3 = ρ < ∞, and let F n stand for the distribution function of
Lemma 1. (See
Then there exists an absolute constant C, 1/ √ 2π C < 0.8, such that for all t and n
Lemma 2. (See [3] .) If {ξ i } (i = 1, 2, . . .) are independent random variables with the same
and η n = n i=1 ξ i is a random variable with distribution
Proof. Let
If k > 3nx 1−x , then any upper bound does not exist for quantity A 2 − A 1 . Note that A 1 > 0, and
The proof of Lemma 3 is complete. 2
Lemma 4.
For all x ∈ (0, 1) and k ∈ N we have
and
,
Using Lemmas 1, 2 and a simple computation we have
Thus by Lemma 3 and using the inequality
The proof of inequality (10) 
Lemma 6. Let
Then for n sufficiently large, we have
where g x (t) is defined in (4), sgn(t) is sign function and
It is obvious thatM n,α (δ x , x) = 0, Note thatM n (1,
First, we apply the technique lines of [2] to estimate |M n,α (sgn(t − x), x)|. By definitions and using Lemma 5, we have
n,k+1 (x) (n + k − 2)(n + k − 3) n − 2 
where J n−1,j +1 (x) < γ n,j (x) < J n−1,j (x).
Hence it follows from Lemma 4 and (18) that
Integrating by parts in the last integral of (22) we get
